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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4, 8, 9, 16, 17, 21, 25, 27-29, 33, and 34 are rejected under 35 
U.S.C. 102(b) as being anticipated by U.S. Patent 5,258,984 to Menon et al. 

Regarding claims 1, 16, 27, and 29, Menon shows the claimed invention in Fig. 2 
where he shows an array of equal capacity data storage units as claimed. In the brief 
description of Fig. 2 in column 4, lines 54-60, he refers to these data storage units as 
blocks and spaces. Each data storage unit is defined in terms of a plurality of separate 
storage domains or DASDs as claimed. The DASDs are labeled 1-6 and shown as a 
column of storage blocks. 

Each of Menon's data storage blocks is allocated for either user data or fault 
tolerance data as shown in Fig. 2 (d1, d2, d3, etc. refer to user data while p1, p2, p3, 
etc. refer to fault tolerance data). 

Regarding claims 2, 28, and 33, Menon's device performs the claimed aligning 
since each data storage block begins at a certain address (what he calls a synchronous 
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array address, see column 3, lines 48 and 55 and column 9, lines 36-38) and each data 
storage block is the same size, so subsequent data storage blocks in the same parity 
group also begin at the same address. 

Regarding claims 3, 21 , and 25, Menon's device clearly uses pointers to identify 
selected data storage units. Pointers are merely addresses and Menon uses addresses 
to identify each data storage unit in the array. 

Regarding claims 4 and 34, Menon's fault tolerance data is parity data. 

Regarding claims 8 and 17, Menon defines a sparing table that designates at 
least one block in each row as a spare block as claimed (see Table 2 at column 10, 
lines 52-60 and Fig. 2). 

Regarding claim 9, Menon further defines the sparing table to include the spare 
block on a different DASD for each row, as claimed. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 13, 14, 20, and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 5,258,984 to Menon et al. in view of U.S. Patent 
6,775,792 to Ulrich etal. 

Menon does not explicitly disclose the claimed metadata entry. His device 
includes plural arrays, as shown in Figs. 4-7, so there must certainly be some type of 
data structure to identify data storage units in the various DASDs and arrays of his 
device. 

Ulrich discloses using metadata entries as claimed "to maintain coherence in the 
data stored to the disk array" at column 52, lines 4-29. There he also teaches that 
"Space allocation information is maintained by the server 140 in a metadata structure 
known as a Gee Table. The Gee Table contains information used to identify the 
mapping and distribution of blocks within the disk array 140 and is updated as data is 
stored to the disks 2305." 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include metadata entries in Menon's device to maintain 
coherence in the data stored to the disk array, as taught by Ulrich. 

*************************************^ 

Claims 18, 19, 30, and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 5,258,984 to Menon et al. 
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Regarding claim 18, Menon discloses the claimed invention as discussed above 
with the exception of reallocating the data storage units in accordance with a second 
selected storage format. 

Reallocating the data storage units (also called reconfiguration) in a storage 
array was a common practice at the time of the invention and was practiced for different 
reasons. Some configurations (RAID 1 , for example) provide maximum data protection 
because two copies of the data are stored. The price paid for this redundancy is quite 
high, however, since the storage array must have twice as many disks as necessary to 
store a single instance of the data. Other configurations (RAID 5, for example) store 
some redundancy information to tolerate some level of data loss due to disk failure, but 
do so at a much lower cost, since just an extra disk or two is typically required. 

It was known at the time of the invention to use one configuration in the early 
stages of data array operation (RAID 1, for example) and then migrate to another 
storage format (RAID 5, for example), as conditions changed (such as running out of 
disk storage space). The second storage format provides some protection against data 
loss but at a lower cost in terms of space required. 

In view of this known reconfiguration technique, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to reallocate the data 
storage units of Menon to a second storage format once the number of data storage 
units in a second storage format outnumbered the number of data storage units in a first 
format as claimed. At that point, the second storage format is predominant and it would 
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have been obvious to reconfigure the entire array to the second storage format rather 
than keep a portion in the first format and a portion in the second format. 

Regarding claim 19, Menon shows a second array in Figs. 4-7 which can be 
used for additional storage space as claimed. 

Regarding claim 30, Menon does not show a row without parity data. However, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to include such a row if storage space were at a premium since fault tolerance 
data consumes storage space without adding to the storage capacity. 

Regarding claim 31, Menon shows data stored in a RAID 5 storage format. 
Furthermore, the particular choice of RAID level is a matter of design choice. 

Conclusion 

Any inquiry concerning this Office action should be directed to the Examiner by 
phone at (571)272-4214. 

Any response to this Office action should be labeled appropriately (including 
serial number, Art Unit 2189, and type of response) and mailed to Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-1450, hand-carried or delivered to the 
Customer Service Window at the Randolph Building, 401 Dulany Street, Alexandria, VA 
22313, or faxed to (571) 273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197. 



Kevin Verbrugge 
Primary Examiner 
Art Unit 2189 





